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ABSTRACT Overexpression of both cellular Src (c-Src)
and the epidermal growth factor receptor (EGFR) occurs in
many of the same human tumors, suggesting that they may
functionally interact and contribute to the progression of
cancer. Indeed, in murine fibroblasts, overexpression of c-Src
has been shown to potentiate the mitogenic and tumorigenic
capacity of the overexpressed EGFR. Potentiation correlated
with the ability of c-Src to physically associate with the
activated EGFR and the appearance of two unique in vivo
phosphorylations on the receptor (Tyr-845 and Tyr-1101).
Using stable cell lines of C3H10T1⁄2 murine fibroblasts that
contain kinase-deficient (K2) c-Src and overexpressed wild-
type EGFR, we show that the kinase activity of c-Src is
required for both the biological synergy with the receptor and
the phosphorylations on the receptor, but not for the associ-
ation of c-Src with the receptor. In transient transfection
assays, not only epidermal growth factor but also serum- and
lysophosphatidic acid-induced DNA synthesis was ablated in
a dominant-negative fashion by a Y845F mutant of the EGFR,
indicating that c-Src-induced phosphorylation of Y845 is
critical for the mitogenic response to both the EGFR and a G
protein-coupled receptor (lysophosphatidic acid receptor).
Unexpectedly, the Y845F mutant EGFR was found to retain its
full kinase activity and its ability to activate the adapter
protein SHC and extracellular signal-regulated kinase ERK2
in response to EGF, demonstrating that the mitogenic pathway
involving phosphorylation of Y845 is independent of ERK2-
activation. The application of these findings to the develop-
ment of novel therapeutics for human cancers that overex-
press c-Src and EGFR is discussed.

Considerable evidence has accumulated in recent years to
suggest that cellular Src (c-Src) and members of the epidermal
growth factor (EGF) receptor (EGFR) family are critical
elements in the etiology of multiple human cancers. Both
kinases are found overexpressed in many of the same types of
tumors, including glioblastomas and carcinomas of the colon,
breast, and lung (1–4), raising the question of whether they
functionally interact to promote the growth of these malig-
nancies. In breast cancer, overexpression of EGFR family
members is estimated to occur in 60% or more of the cases (5),
and overexpression of the family member HER2yNEU, has
been associated with a poor prognosis for the disease (6).
Recent reports have also described overexpression of c-Src in
a significant majority of patients with breast cancer, a fre-
quency that approaches 100% (1). Studies to assess the onco-
genic potential of each kinase have shown that the EGFR is
tumorigenic when overexpressed in cultured fibroblasts and
activated by ligand (7, 8), but overexpression of c-Src alone is
insufficient for malignant transformation (9, 10).

A possible role for c-Src in tumorigenesis was revealed when
it was demonstrated in C3H10T1⁄2 murine fibroblasts that

co-overexpression of c-Src and the EGFR resulted in a syn-
ergistic increase in EGF-induced DNA synthesis, growth in
soft agar, and tumorigenesis, as compared with cells overex-
pressing either the EGFR or c-Src alone (11). This cooperation
correlated with the EGF-dependent formation of a physical
complex between c-Src and the EGFR (11), the appearance of
two unique sites of tyrosine phosphorylation (Y845 and
Y1101) on the c-Src-associated EGFR, and increased phos-
phorylation of receptor substrates (11). These results suggest
that one mechanism by which c-Src could augment the mito-
genicytumorigenic activity of the receptor is by associating
with and hyperactivating the receptor by phosphorylation of
novel tyrosine residues. Co-overexpression, co-association,
and phosphorylation of Y845 and Y1101 have also been
observed in human tumor cells (12–15), suggesting that syn-
ergism between c-Src and the EGFR may occur in a subset of
human tumors as well as in murine fibroblasts.

To determine whether phosphorylation of Y845 or Y1101 is
critical to the biological synergy between c-Src and the EGFR
and to determine whether c-Src is responsible for mediating
the phosphorylations, we analyzed a panel of murine fibro-
blasts that overexpressed either wild-type (wt) c-Src (K1
c-Src) or kinase-defective c-Src (K2 c-Src) alone or together
with the EGFR for growth properties and the presence of a
stable complex containing the EGFR and c-Src. We found that
K2 c-Src inhibits EGF-dependent growth in soft agar and
tumorigenesis in nude mice even though it is still capable of
associating with the receptor. However, K2 c-Src was unable
to mediate the phosphorylation of Y845 on the receptor. As a
direct test of the requirement of this phosphorylation for
receptor function, we engineered a variant receptor harboring
a Y845F mutation in the EGFR and observed that this
mutated receptor ablated EGF, serum, and lysophosphatidic
acid (LPA)-induced DNA synthesis without inhibiting recep-
tor kinase activity or activation of the extracellular signal-
regulated kinase ERK2. The data support a model wherein
phosphorylation of Y845 on the EGFR by c-Src is required for
EGF-induced mitogenesis and tumorigenesis in a manner that
appears to be independent of ERK2.

MATERIALS AND METHODS

Cell Lines. The derivation, characterization, and mainte-
nance of the clonal C3H10T1⁄2 murine fibroblast cell lines Neo
(control), K1 (wt chicken c-Src overexpressors), K2 (A430V
kinase-deficient, chicken c-Src overexpressors), EGFR (wt
human EGFR overexpressors), and EGFRyK1 (wt EGFRywt
c-Src double overexpressors) have been described previously
(10, 11, 16). EGFRyK2 (wt EGFR overexpressorsykinase-
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deficient c-Src) cell lines were derived by infection of K2 cells
with a recombinant amphotropic retrovirus encoding the
human EGFR (8), cloning by limiting dilution, and screening
for overexpression of the receptor and maintenance of K2
c-Src by Western immunoblotting. Clonal cell lines used in this
study were estimated to express 25,000–60,000 human EGFRs
per cell, based on comparative Western blotting analysis that
used as a standard a C3H10T1⁄2 cell line that by Scatchard
analysis was shown to express approximately 200,000 receptors
per cell (5HR11 cells) (11). Clones included EGFR5, EGFR8,
EGFR27, EGFRyK18, EGFRyK19, EGFRyK110, and
EGFRyK22, EGFRyK25, EGFRyK241, and EGFRyK256.
K1 and K2 c-Src overexpression was estimated to be 20- to
25-fold over endogenous.

Western Immunoblotting. Western blot analysis was per-
formed as previously described (11, 16), using Ab-4 rabbit
polyclonal antibody (Calbiochem) or F-4 mouse monoclonal
antibody (mAb)(Sigma) to detect the EGFR, purified 2–17
mAb (Quality Biologicals; Gaithersburg, MD) or EC10 ascites
fluid mAb (prepared in our laboratory and used at a 1:10,000
dilution) to identify c-Src, polyclonal anti-SHC antibody (Up-
state Biotechnology; Lake Placid, NY) to visualize SHC, B3B9
mAb (17) to detect MAPK, polyclonal anti-phospho-MAPK
antibody (Promega), or 4G10 anti-phosphotyrosine antibody
(Upstate Biotechnology) to detect tyrosine-phosphorylated
SHC. 125I-labeled protein A (ICN) or 125I-labeled goat anti-
mouse or anti-rabbit Ig (New England Nuclear) and autora-
diography were employed to localize binding of primary
antibodies.

Colony Formation in Soft Agar and Tumorigenicity. An-
chorage-independent growth was measured as previously de-
scribed (11). Colonies were stained for 20 hr at 37°C in a
solution of iodonitrotetrazolium violet (1 mgyml; Sigma) in
water and counted by using EAGLESIGHT analysis software
(Stratagene). The soft agar colony data include analysis of
three separate clones for each cell type, EGFR5, EGFR8,
EGFR27, EGFRyK18, EGFRyK19, EGFRyK110, EGFRy
K22, EGFRyK25, and EGFRyK256. Assessment of tumor
formation in Taconic nuynu mice was performed as previously
described (11).

In Vitro Kinase Assay, Metabolic Labeling with 32Pi, and
Two-Dimensional Tryptic Phosphopeptide Analysis. Methods
for immunoprecipitation, in vitro kinase assay, metabolic 32Pi
labeling, and two-dimensional phosphopeptide analysis have
been described (11, 15). In the metabolic labeling experiments,
5 mM pervanadate and 3 mM H2O2 were added to cells
simultaneously with 100 ngyml EGF and incubated for 5 min
before harvesting.

5-Bromodeoxyuridine (BrdUrd) Incorporation. A pcDNA3
vector (Invitrogen) encoding human EGFR with a Y845F
mutation was constructed by inserting a DraIII–BstEII frag-
ment containing the Y845F mutation (from plasmid pCO11,
gift of L. Beguinot, Laboratory of Molecular Oncology, Milan,
Italy) into the corresponding DraIII–BstEII site of pcDNA3
encoding wt EGFR (gift of S. Decker, Parke–Davis, Ann
Arbor, MI). K1 cells were transiently transfected with 4 mg of
vector, wt EGFR, or Y845F EGFR plasmid DNA by using 30
mg of Superfect (Qiagen; Chatsworth, CA) according to
manufacturer’s directions and incubated in a humidified, 37°C,
5% CO2y95% air atmosphere for 48 hr to allow a confluent
monolayer to form. Transfected cells were then serum-starved
for 30 hr prior to addition of 100 mM BrdUrd and 40 ngyml
EGF, 10% fetal bovine serum (FBS) in growth medium, or 10
mM LPA, at which time they were incubated for an additional
18 hr and costained for human EGFR expression and BrdUrd
incorporation as described by the manufacturer of the BrdUrd-
specific mAb (Boehringer Mannheim). Specifically, fixed cells
were treated with 2 M HCl for 1 hr at 37°C and incubated with
a mixture of primary antibodies (1:100 dilution of EGFR-
specific Ab-4 and a 1:15 dilution of anti-BrdUrd mAb),

followed by incubation with a mixture of secondary antibodies
(75 mgyml fluorescein isothiocyanate-conjugated goat anti-
rabbit IgG and 4 mgyml Texas red-conjugated goat anti-mouse
IgG, both from Jackson ImmunoResearch).

Transient Transfections. COS-7 cells were transiently trans-
fected with plasmids encoding SHC and ERK2, by using
Superfect as described above. HA-SHC (gift of K. Ravichan-
dran; Univ. of Virginia; HA indicates influenza virus hemag-
glutinin) or Flag-ERK2 (gift of M. Weber; Univ. of Virginia)
was transfected at a 1:5 ratio with or without either wt EGFR
or Y845F mutant EGFR and incubated in a humidified, 37°C,

FIG. 1. Dominant repressive effect of K2 c-Src on EGF-induced
soft agar colony formation. (a) Western immunoblot analysis of
C3H10T1⁄2 murine fibroblast clonal cell lines stably overexpressing
EGFR and either wt (K1) or kinase-deficient (K2) c-Src. (b) Values
for number of colonies are the mean 6 SEM of at least six experiments
in which 105 cells of each clone were seeded per plate in triplicate.
Three clones of each cell type were averaged. p, P , 0.04 and pp, P ,
0.002 compared with EGFR. (c) Photomicrographs of representative
fields of soft agar colonies formed from the indicated cell lines were
taken after 2 weeks of growth. Trt, treatment. (3200.)
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5% CO2y95% air atmosphere for 48 hr to allow a confluent
monolayer to form. Transfected cells were then serum-starved
overnight and either stimulated with 100 ngyml EGF for 10
min or left untreated. Extracts were immunoprecipitated with
either 12CA5 anti-HA antibody (Babco: Richmond, CA) or
anti-Flag M2 affinity gel (Kodak) and resolved by SDSyPAGE.

RESULTS AND DISCUSSION

To determine whether phosphorylation of Y845 or Y1101 was
dependent on c-Src catalytic activity, clonal C3H10T1⁄2 fibro-
blasts that stably overexpress wt EGFR and K2 chicken c-Src
were created from a stable K2 c-Src expressing line, as
described in Materials and Methods. Fig. 1a shows the levels of
receptor and c-Src that are expressed in the various cell lines
used in this study. EGFRyK2 clones (lanes 6–8) expressed
levels of receptor comparable to those in EGFRyK1 (lane 4)
and EGFR (lane 2) lines, whereas all clones expressing K2
c-Src (lanes 5–8) contained amounts of c-Src comparable to
those of clones expressing K1 c-Src (lanes 3 and 4). Fig. 1b
shows that the EGFRyK2 clones exhibited diminished an-
chorage-independent growth in the presence of EGF com-
pared with EGFRyK1 double overexpressors, demonstrating
a requirement for the kinase activity of c-Src for potentiation
of EGF-induced soft agar growth. Moreover, relative to cells
overexpressing EGFR alone, the EGFRyK2 clones also
showed reduced soft agar growth, indicating that K2 c-Src can
function in a dominant-negative fashion for EGFR-induced
colony formation. The dominant-negative effect was mani-
fested by both reduced number (Fig. 1b) and significantly
smaller average size (Fig. 1c) of the EGFRyK2 colonies as
compared with those of EGFRyK1 or EGFR cells. As pre-

viously reported, Neo control and K1 c-Src cells produced no
or significantly fewer colonies than EGFR cells (11). K2 c-Src
cells also gave no colonies (data not shown). Table 1 shows that
the growth of tumors in vivo was completely ablated in mice
injected with EGFRyK2 cells compared with EGFR or
EGFRyK1 cells, demonstrating that K2 c-Src has an even
stronger dominant-negative effect on tumor growth in vivo
than on growth in soft agar. Together these results underline
the requirement for c-Src kinase activity in both the potenti-
ating effect of overexpressed wt c-Src and the ability of
overexpressed EGFR alone to induce oncogenic growth.

To determine whether K2 c-Src might be eliciting its
biological effects through the receptor, we examined the
association between the two kinases, using an immune com-
plex in vitro kinase assay as previously described (11). c-Src was
immunoprecipitated from the C3H10T1⁄2 clones with a chicken
c-Src-specific antibody, EC10, to minimize recognition of
endogenous c-Src and to determine whether the exogenously
expressed K2 c-Src could interact with the EGFR. An EGF-
sensitive in vitro phosphorylation of an '170-kDa protein was
observed in the c-Src immunoprecipitates prepared from
EGFRyK2 (Fig. 2a, lanes 20, 23, and 26) as well as from
EGFRyK1 cells (lanes 11 and 14). These results demonstrate
that c-Src kinase activity is not required for association and
suggest that K2 c-Src may be eliciting its dominant negative
effects (at least in part) directly through the receptor, since the
association is still intact.

As described before (11), two tryptic phosphopeptides ap-
pear in the map of in vitro phosphorylated receptor associated
with K1 c-Src (Fig. 3B) that are either absent or present in
reduced amounts in the map of ‘‘free’’ activated receptor (Fig.
3A). These peptides contain Y845 and Y1101, whose identi-
fication is described in ref. 15. In contrast to the receptor
associated with K1 c-Src, phosphorylation of Y845 was un-
detectable in receptor associated with K2 c-Src (Fig. 3 C and
D), while the level of Y1101 phosphorylation was visible but
reduced. Similar results were observed in 32Pi metabolic
labeling experiments (Fig. 3 E and F). Phosphorylation on
Y845 was also observed in cells expressing endogenous levels
of c-Src, but only after treatment with pervanadate (15),
suggesting that this site is phosphorylated in the absence of
overexpression of c-Src and that it is rapidly turned over. These
results indicate that phosphorylation of Y845, and to a lesser

Table 1. K2 c-Src completely ablates tumor formation in nude
mice in 10T1⁄2 clones

Cell line Tumor volume,* mm3

EGFR8 295 6 124
EGFRyK19 1,592 6 598
EGFRyK2 0†

*Mean tumor volume 6 SEM of eight individual sites was measured
at day 52 after subcutaneous injection.

†EGFRyK2 represents the mean tumor volume of two individual
clones, EGFRyK241 and EGFRyK256.

FIG. 2. K2 c-Src associates with the EGFR. Confluent, serum-starved cells were untreated or treated with EGF (100 ngyml) for 15 min, and
extracts were immunoprecipitated with either chicken c-Src-specific mAb EC10 (designated 1) or a negative control mouse IgG (2). (a)
Immunocomplexes were subjected to an in vitro kinase assay using [g-32P]ATP, and phosphorylated products were analyzed by SDSyPAGE and
autoradiography. The region of the autoradiograph around the 170-kDa products is shown. (b) The amount of c-Src in each precipitate was visualized
by Western immunoblot analysis with EC10 mAb. K2 c-Src in EGFRyK2 clones was verified to be catalytically inactive in the immune complex
kinase assay (data not shown).

Cell Biology: Tice et al. Proc. Natl. Acad. Sci. USA 96 (1999) 1417



extent of Y1101, depends on the kinase activity of c-Src, both
in vitro and in vivo.

The position corresponding to Y845 is highly conserved
among serineythreonine and tyrosine kinases and is situated in
the activation loop between subdomains VII and VIII (18).
Three-dimensional structural studies of several kinases have
pointed to the importance of phosphorylation of this residue
in stabilizing the activation loop in a conformation favorable
for substrate and ATP binding (19–21). In agreement with the
structural data, mutational analysis of the corresponding res-
idue in tyrosine kinase receptors, including p185neu, a highly
conserved family member, has shown a requirement for phos-
phorylation of this residue for full biological function in
response to ligand (22–27). Y845 homologues in other tyrosine
kinase receptors have all been shown to be autophosphoryla-
tion sites. In contrast, Y845 of the EGFR has not been
identified as such, and its importance to EGFR function has
not been ascertained. The failure to identify Y845 as a site of
autophosphorylation may reflect either the highly labile nature
of the phosphorylation or the c-Src dependency of the phos-
phorylation (15, 28).

To determine whether phosphorylation of Y845 is required
for receptor kinase activity, we compared wt EGFR autoki-
nase activity with that of a mutant Y845F EGFR. Similar
amounts of autophosphorylation were observed in an in vitro
kinase assay of Y845F or wt EGFR immunoprecipitated from
transiently transfected and EGF-stimulated COS-7 cells (Fig.
4). Further evidence that the EGFR, unphosphorylated on

Y845F, retains its ability to autophosphorylate is provided by
a comparison of the tryptic phosphopeptide maps of wt EGFR
from EGFR cells (Fig. 3A) and wt EGFR from EGFRyK2 cells

FIG. 3. Y845 is not phosphorylated in EGFR complexed with K2 c-Src. (A–D) The 170-kDa bands that were phosphorylated in vitro (as in
Fig. 2) in c-Src (B–D) or receptor (A) immunocomplexes prepared from the indicated cell lines were excised, digested with trypsin, resolved by
two-dimensional electrophoresisychromatography, and subjected to autoradiography. The positions of peptides containing Y845 and Y1101, which
were identified previously (15), are indicated. (E and F) Receptor immunoprecipitates from the indicated cell lines that had been metabolically
labeled with 32Pi were analyzed as in A–D. Equal cpm were loaded in A–D and in E vs. F. The apparent increase in tyrosine phosphorylation in
F is due to a slightly darker exposure compared with E to emphasize the complete ablation of Y845 phosphorylation. The appearance of darker
or novel spots in F was not reproduced in repeated experiments.

FIG. 4. Phosphorylation of Y845 is not essential for EGFR autokinase
activity. COS-7 cells were transiently transfected with either vector alone
(2), or plasmids encoding Y845F or wt EGFR and stimulated with EGF
for 5 min. The EGFR was immunoprecipitated from extracts and
subjected to an in vitro kinase assay for 0 or 20 min. The reaction was
stopped with the addition of sample buffer, and the products were
resolved by SDSyPAGE and transferred to a membrane. After autora-
diography, EGFR was detected by Western immunoblotting and visual-
ized by using enhanced chemiluminescence (ECL; Amersham).

1418 Cell Biology: Tice et al. Proc. Natl. Acad. Sci. USA 96 (1999)



(Fig. 3 C and D), where in the latter instance, autophosphoryla-
tion is maintained in the absence of detectable Y845 phosphor-
ylation. These data suggest that, unlike other receptor tyrosine
kinases mutated at the Y845 homologue, the Y845 mutant EGFR
maintains its ability to autophosphorylate.

To test whether phosphorylation on Y845 is important for
the mitogenic function of the EGFR independent of its
autokinase activity, we transiently transfected a Y845F mutant
or wt receptor into K1 cells and assessed mitogenesis by
measuring EGF-induced BrdUrd incorporation into newly
synthesized DNA. In contrast to the wt receptor, the Y845F
mutant was unable to stimulate DNA synthesis upon EGF
treatment (Fig. 5). Indeed, the reduced level of BrdUrd
incorporation, which approached that of serum-starved cells,
indicated that Y845F EGFR is capable of interfering with
signaling through endogenous receptors, thereby acting in a
dominant-negative fashion. These data support the hypothesis
that phosphorylation of Y845 is required for the EGF-induced
mitogenic function of the receptor.

Surprisingly, the Y845F variant of the EGFR also inhibited
serum-induced DNA synthesis in a dominant-negative manner
(Fig. 5). The mechanism of this inhibition is unclear at the
present time. However, the EGFR has recently been shown to
play an essential role in signaling and growth stimulation
through G protein-coupled receptors (GPCR) (29), and the
Src family of tyrosine kinases has also been directly implicated
in GPCR-mediated mitogen-activated protein kinase (MAPK)
activation (30, 31). c-Src is thought to be responsible for
phosphorylating the EGFR in response to GPCR activation
(32), leading to the generation of docking sites. The major
mitogenic component of serum is LPA, a ligand for GPCR
(33). Therefore, one possible mechanism by which the Y845F
EGFR could prevent serum-induced BrdUrd incorporation
might be the inability to phosphorylate Y845 via a GPCR
route. Indeed, Y845F mutant EGFR was able to reduce (but
not ablate) induction of DNA synthesis by LPA, demonstrating
an involvement of EGFR signaling in the GPCR pathway
(Fig. 5).

Because the EGFR is known to signal to MAPK via a
SHC-Grb2-SOS-Ras pathway upon both EGF and G protein
stimulation, we also tested the ability of the mutant EGFR to

FIG. 5. Phosphorylation of Y845 is essential for EGFR function.
K1 cells were transfected with plasmid DNA encoding Y845F (Y-F)
or wt EGFR, cultured for 2 days, serum starved for 30 hr, and left
untreated or treated with 40 ngyml EGF, 10% fetal bovine serum, or
10 mM LPA for 18 hr. Results are expressed as the mean percent 6
SEM of cells expressing EGFR that were positive for BrdUrd incor-
poration. Thirty-five to 100 cells were analyzed for each variable in
three independent experiments.

FIG. 6. Y845F mutant receptor retains its ability to phosphorylate SHC and activate MAPK. COS-7 cells were transfected with plasmid DNA
encoding HA-SHC or Flag-ERK2 and either Y845F or wt EGFR, cultured for 2 days, serum starved overnight, and left untreated or treated with
100 ngyml EGF for 10 min. Extracts were immunoprecipitated with 12CA5 anti-HA antibody or anti-Flag M2 affinity gel and resolved by
SDSyPAGE. The amount of tyrosine phosphorylated HA-SHC (a) and Flag-ERK2 (b) was observed by Western immunoblot analysis. The amount
of wt EGFR or Y845F EGFR expressed in the populations of cells was the same as that shown for Fig. 4.
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phosphorylate the direct substrate SHC and to activate ERK2.
The presence of the Y845F mutation in the EGFR did not alter
the EGF-induced increase in tyrosine phosphorylation of
cotransfected SHC or ERK2, compared with wt EGFR (Fig.
6). Minor differences in the relative phosphorylations of either
SHC or ERK2 between mutant and wt EGFR were not
significant when multiple experiments were quantitated (data
not shown). These results suggest that the EGFR stimulates
mitogenesis through an ERK2-independent pathway.

The data presented here provide a mechanism for c-Src’s
role in EGF- and GPCR-mediated DNA synthesis and tumor-
igenesis. We propose that phosphorylation of Y845 on the
EGFR by a c-Src-mediated event is required for EGF- and
LPA-induced DNA synthesis. On the basis of the findings that
Y845 is not phosphorylated by the wt receptor alone (Fig. 3)
and that the kinase activity of c-Src is required for phosphor-
ylation of Y845, we conclude that c-Src is the most likely kinase
to phosphorylate the receptor. Interruption of this phosphor-
ylation by overexpressing a kinase-deficient c-Src or a Y845F
mutant of the EGFR blocks signaling and thus growth. Fur-
thermore, the block of DNA synthesis by Y845F mutant EGFR
is not dependent on its ability to autophosphorylate or to signal
to MAPK, suggesting a mechanism of activation in which the
activation loop tyrosine does not need to be phosphorylated
for kinase activity, but is required for stimulation of a mito-
genic pathway not involving ERK2.

These findings have direct implications for the etiology of
human cancers. In tumor cells that overexpress both c-Src and
the EGF receptor, we postulate that the probability of Y845
phosphorylation increases, an event that results in promotion
of growth and anchorage independence. Since phosphoryla-
tion of Y845 has been shown to occur in cultured human tumor
cells that overexpress c-Src (15), the above paradigm may have
relevance for the disease in situ. Development of methods to
inhibit the ability of c-Src to phosphorylate Y845 may result in
a novel, more ‘‘tumor-specific’’ treatment for cancers such as
carcinomas of the colon, breast, and lung.
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